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R11. Current literature highlights
1.1. A diversity-oriented library synthesis based on an allene-containing
tryptophan scaffold
Diversity-oriented synthesis (DOS) is a library design philoso-
phy by which synthetic methodology gives rapid access to com-
pounds spanning a range of different structural types. As
combinatorial chemistry is frequently used for empirical screening
with the intention of discovering compounds with activity against
biological targets, there is a drive to minimize synthetic effort and
maximise success. DOS libraries are intended to cover a range of
structural classes, saving valuable resources by only preparing a
limited number of compounds, employing a combination of build-
ing block-, appendage-, stereochemical-, and skeletal diversity.
Furthermore, the paradigm of using a rigid central template upon
which several side chains can be placed is also used as a key theme
in DOS libraries. A recent paper describes the use of an allene-
containing tryptophan as a key starting material in the generation
of a DOS library.1
This paper describes a diversiﬁcation strategy that focused on
the cyclocarbonylation and carbocyclisation reactions of allene or
alkyne groups substituted onto an indole framework. Indoles
were used because they occur frequently in natural products
and also in synthetically derived bioactive molecules. One partic-
ular indication of the signiﬁcance of this class of compounds is
the recent discovery of b-carboline-containing compounds in a
library of 12,000 natural products and synthetic compounds,
possessing potent activity against the malarial parasite, Plasmo-
dium falciparum.
The diversiﬁcation protocol explored functionalisation of a
conformationally ﬂexible indolylaminopentadienoate (1) with an
alkyne to give 2, followed by three types of syntheticmodiﬁcations:
(i) a rhodium (I)-catalysed cyclocarbonylation reaction, (ii) a ther-
mal [2 + 2] cycloaddition reaction (e.g. to give products 3), or (iii) a
molybdenum-mediated Pauson–Khand-type reaction.doi:10.1016/j.comche.2011.05.001
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Alternatively, (iv) conformationally locked tetrahydro-b-carbo-
lines can be generated by subjecting the deprotected indolylamino-
pentadienoate to a Pictet–Spengler reaction. The allene-containing
tetrahydro-b-carboline can be subjected, (v) to a silver (I)-catalysed
cycloisomerisation reaction. Alternatively, (vi) functionalisation of
the allene-containing tetrahydro-b-carboline with an alkyne and
reaction with molybdenum hexacarbonyl gives Pauson–Khand
products (4).2
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having been identiﬁed, and a large virtual library was generated
assembled from commercially available building blocks. By the
use of data-mining methods it was determined how many com-
pounds should be synthesised to comprise a representative subset
of the chemical space. The objective was to maximise biologically-
relevant chemical space through the smallest number of relevant
compounds. A diversity analysis was undertaken using a combina-
tion of cell partition based chemistry space matrix computations
using BCUT metrics and Tanimoto coefﬁcient similarity calcula-
tions based on two-dimensional ﬁngerprints. In order to generate
a representative subset of compounds, 53 compounds were identi-
ﬁed from the library and synthesised. The preparation and biolog-
ical evaluation of these ﬁfty three compounds will be reported at a
later date.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
An efﬁcient solid phase synthetic approach for the synthesis of
N-substituted 3,4-dihydroquinazolinone derivatives has been
developed. Four different 2-nitrobenzoic acids and three different
2-phenylacetyl chlorides were employed in the synthesis of this li-
brary and after puriﬁcation all products were obtained in good
yields.2
A new approach has been described for the general Fmoc-based
solid-phase synthesis of (glyco)peptide aryl thioesters. A peptide
alkyl oxoester obtained by standard Fmoc-based chain elongation
undergoes an O-to-S acyl shift, and is followed by alkyl thioester
exchanges with a large excess of aryl thiol, affording the corre-
sponding peptide aryl thioester. The newly developed methodol-
ogy is useful for the chemical synthesis of post-translationally
modiﬁed proteins because of its compatibility with standard
Fmoc-SPPS conditions.3
2.2. Solution-phase synthesis
The three-component reactions of 4-hydroxycoumarin, alde-
hydes, and cyclic 1,3-dicarbonyl compounds have been achieved
by using a novel sulphonic acid functionalised ionic liquid. Carry-
ing out the reaction in 1,3-dimethyl-2-oxo-1,3-bis(4-sulphobu-
tyl)imidazolidine-1,3-diium hydrogen sulphate and water at
reﬂux temperature provided a novel series of 10,11-dihydrochro-
meno[4,3-b]chromene-6,8(7H,9H)-dione derivatives in high yields
and in a format suitable for combinatorial chemistry.4
2.3. Scaffolds and synthons for combinatorial libraries
N-tert-butylamides have been readily converted into the
corresponding carboxylic acids by simple nitrosation. The pro-
cess, which occurs under mild nonaqueous conditions, leaves
carboxylic esters untouched and transforms multicomponent
reaction products into useful building blocks for further syn-
thetic elaboration.5
An efﬁcient pathway for the synthesis of 5,6-dibromo-trypto-
phan derivatives has been reported. The reaction is performed by
using 6-Br-isatin as starting material, where selective bromination
at position 5 was followed by BH3 reduction of the intermediate a-
keto-amide and alkylation with Ser-OH in Ac2O/AcOH. Optical res-
olution was effected by enzymatic de-acetylation of the obtained
racemic mixture, and ﬁnally, in situ Na-Boc protection of the
optically pure S form yielded the desired Na-Boc-(S)-5,6-dibro-
mo-tryptophan. This material provides a useful building block for
library generation.6Novel, simple, and convenient strategies for diversely function-
alised piperidine derivatives have been developed by using differ-
ent metal catalysed reactions starting from enantiopure (R)- and
(S)-2-piperidylacetaldehyde.7
2.4. Solid-phase supported reagents
Highly reactive N-acylating solid-phase reagents based on mac-
roporous polystyrene-bound 1-hydroxybenzotriazole and silica-
bound 1-hydroxybenzotriazole have been prepared and compared
for reactivity by synthesis of small combinatorial libraries of aceta-
mides and benzamides.8
2.5. Novel resins, linkers and techniques
A siloxane-functionalized calix[4]pyrrole derivative has been
synthesised starting from the corresponding alcohol-functional-
ised calix[4]pyrrole. Structural elucidation was carried out by using
NMR spectroscopy, mass spectrometry and X-ray diffraction anal-
ysis. The use of this siloxane-functionalised calix[4]pyrrole for
modiﬁcation of various silica solid supports (silica gel 60, fume sil-
ica, and SiO2 nanopowder) has been studied. Characterisation of
the modiﬁed silica solid supports was achieved by FTIR, TGA, and
elemental analysis.9
2.6. Library applications
A library of sugar-dipeptide conjugates has been prepared to
ﬁnd out the best complementary against hydrophobic pocket of
a-glucosidase. The best substrate showed 150-fold improved Km
value relative to p-acetaminophenyl-a-D-glucopyranoside for a-
glucosidase from Bacillus stearothermophillus.10
Botulinum neurotoxins (BoNTs) are the most toxic proteins cur-
rently known. Current treatments for botulinum poisoning are all
protein based with a limited window of opportunity. Inhibition
of the BoNT light chain protease (LC) has emerged as a new thera-
peutic strategy for the treatment of botulism as it may provide an
effective post-exposure remedy. As such, a small library of 40 bet-
ulin derivatives has been synthesised and screened against the
light chain of BoNT serotype A (LC/A). Five positive hits
(IC50 < 100 lM) were discovered, and detailed evaluation of inhibi-
tion mechanism of three most active compounds revealed a com-
petitive model, with sub-micromolar Ki value for the best
inhibitor.11
A chemical lead optimisation campaign directed at a weak
mGlu5 negative allosteric modulator (NAM) discovered while
developing SAR for the mGlu5 positive allosteric modulator
(PAM), ADX-47273, has been described. An iterative parallel syn-
thesis effort discovered multiple, subtle molecular switches that
afford potent mGlu5 NAMs, mGlu5 PAMs as well as mGlu5 partial
antagonists.12
A chemical lead optimisation campaign directed at VU0108370,
a weak M1 positive allosteric modulator (PAM) hit with a novel
chemical scaffold from a functional HTS screen within the Molecu-
lar Libraries Probe Centers Network (MLPCN) has been described.
An iterative parallel synthesis approach rapidly established SAR
for this series and afforded VU0405652 (ML169), a potent, selective
and brain penetrant M1 PAM with an in vitro proﬁle comparable to
the prototypical M1 PAM, BQCA, but with an improved brain to
plasma ratio.13
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